Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.002 Å; R factor = 0.042; wR factor = 0.122; data-to-parameter ratio = 11.9.
Related literature
Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; y þ 1; z; (ii) x; y À 1; z; (iii) Àx; Ày; Àz þ 1; (iv) Àx; Ày þ 1; Àz þ 2; (v) Àx; Ày þ 1; Àz þ 1; (vi) x; y; z þ 1. The asymmetric unit of the title salt is composed of one ethylenediaminium cation, two 5-[4-(1H-tetrazol-5-yl)phenyl]tetrazolide monoanions and two water molecules (Fig.1 ). Both the amine N atoms of the ethylenediaminium cation are protonated. The geometric parameters are within the normal ranges.
In the crystal structure, the two terminal tetrazole rings of the anions are nearly coplanar with the dihedral angles of 5.03 (7) or 6.37 (10)°. It is noteworthy that there are two types of π-π stacking interactions: one occurs between benzene rings with centroid-centroid distances of 3.8482 (4) and 3.9621 (5) Å, the other occurs between tetrazole rings with centroid-centroid distances of 3.4350 (4) and 3.7169 (4) Å. Thus, a wide range of hydrogen bonds (O-H···N, N-H···O and N-H···N) ( Table 1 ) and π-π stacking interactions contribute to the formation of the supramolecular network (Fig. 2) .
Experimental
Lead chloride (0.0278 g, 0.1 mmol) and 5,5'-(1,4-phenylene)-bis(1H-tetrazole) (0.0215 g, 0.1 mmol) were added to water (6 ml). The pH of this solution was adjusted to neutral with ethylenediamine solution. The solution was sealed in a 10-ml Teflon-lined stainless reactor at 393 K for 3 days. After the sample was cooled to room temperature at a rate of 5 K/h, the colorless block crystals suitable for X-ray analysis were obtained.
Refinement
All H atoms attached to C atoms were fixed geometrically and treated as riding with C-H = 0.97 (methylene) and 0.93 Å (aromatic), U iso (H) = 1.2Ueq(C). The H atoms bonded to N atoms were placed in calculated positions and refined in riding mode with N-H = 0.86 (tetrazole) and 0.89 Å (amine), U iso (H) = 1.2Ueq(N of tetrazole), U iso (H) = 1.5Ueq(N of amine). The water H atoms were located in difference Fourier maps, with distance restraints of O-H = 0.84±0.02 Å, and then refined with isotropic thermal parameters 1.5 times those of O atoms. Fig. 1 . Molecular structure of the title compound, showing the atom labeling scheme and displacement ellipsoids drawn at the 30% probalility level. (7) −0.0084 (7) 0.0014 (7) C12A 0.0370 (10) 0.0251 (9) 0.0269 (9) −0.0077 (7) −0.0081 (7) 0.0007 (7 (7) 0.0029 (7) C1B 0.0352 (10) 0.0272 (9) 0.0279 (9) −0.0107 (7) −0.0083 (7) 0.0014 (7) C2B 0.0368 (10) 0.0292 (9) 0.0279 (9) −0.0109 (7) −0.0081 (7) 0.0020 (7 Geometric parameters (Å, °) 
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i x, y + 1, z; ii x, y -1, z; iii - x, -y, -z + 1; iv -x, -y + 1, -z + 2; v -x, -y + 1, -z + 1; vi x, y, z + 1. Ethane-1,2-diaminium bis{5-[4-(1H-tetrazol-5-yl)phenyl]tetrazolide} dihydrate
